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(54) YCTPOflCTBO /J/151 BbiriPAB/IEHHR 
OBCAflHOfl KO/lOHHbl 
(57) H306peTeMne otmocmtcw k hccJitjihom w 
ra30BOM npoM-cTM m npeAHa3HaseHO Afl» bw- 
npaa/ieHMfl o6c3aho& ko/iohmw (OK). Ue/ib - 
noBbiiueHne. HaAewMoc™ pa6oTbi ycTp-ea aa 
cseT npeAOTBpameHMH ero 3aic/niHMB3MMfl a 

CKB3XMHe npM OAHOBpeMeHHOM 3K0H0MMH 

3HepropecypcoB 3a cmct o6ecne»*eHMfl eo3- 
moxmoctw yMeMkuieHM« KpyT«mero MbMCHia. 
flna 3Toro xopnyc (K) 1 ycip-Ba MMeeT kohmmc- 
cxue npflMyio m o6paTHbie Hanpaa/iaioiuMe, a 
na ero HapyxHoii noBepxHocTn awno/iHeHbi 
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Ko/ibueeofl na3 2 m paAwsribHbie naaw 10. flo- 
cneAHMe MMeior b nonepeMH m ceneMMn K 1 
paaHOMepHO n3MeHflK)myioca rny6MHy a/ih pa- 
flua/ibworo nepeMemeHMw po/imkob (P) 5 m 6, 
Koropwe pa3MemeHw a naaax 10 c bosmojkho- 
cn»K> paAwa/ibHoro nepeMeiueHMa. B xo/ibue- 
eoM na3y 2 nocneAooaTe/ibHO c 

B03MO)KHOCTblO BpsmeHMfl 0TH0CMT6/1bH0 npO- 

AO/ibHoii ocm K 1 ycTaMOB/ieHW Ko/ibua 3, 4 m 8 
c naaaMM 9 na o6pameHHbix APyr x APyry no- 



BepxHocTJix. rAe pscno/ioxeHbi oucTynu./l/iM- 
Hana30Bx net\3. 4 m 8 b nonepesHofl n/iocK - 
ctm K 1 paBHa ee/iMMMHe paAwa/ibHoro 
nepeMeiqeHMfl P 5 n 6. Me*Ay xo/ibusMM 3. 4 
m 8 c BoaMOWHocTbio opsmeHMa aoxpyr caoew 
ocm paaMemeH BTopoft p*a P 5 m 6. B c/iynae 
cMATMJi OK Ha K3K0M-TO ee ynacTKe no BceMy 
nepwMeTpy BbinpaBnenne OK 6yAeT ocymecT- 
B/i»TbCfl HenocpeACTaeHHo aceMM MeTbipbM* P 
5 w 6. 4 m/u 



M3o6peieHMc othocmtc* k He<Jrr«Hovi m Yctpomctbo pa6oTaeT c/ieAywiUMM o6pa- 

ra30BOii npoMwuj/ieHHOCTM.a mmchho k ycT- 3om. 

POHCTB3M B/in BbinpaB/ieHMW O6C3AH0M KO/IOH* YCTPOHCTBO Ha KO/lOHHe 6ypnnbHUx Tpy6 

HW - cnycxaiOT a cxBdxtMHy m npw aoctmxchmm mm 

Ue/ibK) M3o6peTenMfl nB/iaeTca noauwe- 5 sepxHefi rpaHMuw cm«toito ynacTxa o6caAHo* 

HUe H3AOKH0CTM pa60Tbl yCTp0MCTB3 33 CMGT KO/IOHHbT CnyCX npeXp3m3K)T. 33TCM OMeHb 

npeAOTDpsiMenvin ero 33K/iMHMBaHM« a ckb3- mca/ichho epamaioT xo/ioHHy 6ypn/ibHbix 

KtiHe npw OAHoapeMeHHOM skohommm 3Hepro- Tpy6. Ec/m KO/iOHHa Tpy6 cbo6oaho apamaeT- 

pecypcoB aa cmct o6ecneMeHnn yMeHbUjenw* c» sto yxaauaseT Ha to. hto p»aw po/imxob 

KpyTwiuero MOMenTa. 10 Bepxnmi 5 m mmjkhm* 6 (<J>nr. 1-4) eme ne 

B3anM0AeiiCTByK)T co cmhtmm ynacTKOM 06- 

Ha<t>nr. 1 cxeMSTMMHO M3o6paxeHo npeA- csahom ko/iohhu. He3H3MHTe/ibH0 yse/iMMMB 

/laraeMoe ycTpoflCTBo; Ha 4>mi\ 2 - paape3 A-A r/iy6nHy cnycxa ycTpo&cTBa, BHOBb epamaioT 

na <{>nr. 1; na <J>mi\ 3 - paapea 6-6 na <J>wr. 1; Ko/iOHHy 6ypy/ibHbiXTpy6. fla/ibHefitiJMMCnycK 

na 4>nr. 4 - TpaexTopMM nepeMemenww oce* 15 ycrpoiiCTBa npexpama>OT b tom c/iyMae. ec/m 

opau4enu» ponMKOB, nepexaTbiBaiomwxcfl no npw BpameHMM ko/iohhw Tpy6 B03HMxaeT co- 

.cmhtoCi M HccM«TowcTeHKaM o6caAH0fi KO/ioH- npomaneHMe ee Bpamenwo, ^to CBMAeTeflbCT- 

Hw - xt oyeT 06 ynope po/imxob ycTpowcTBa b cM»Tbirt 

ycTpoMCTBO coctomt W3 mi/)ViHApnsecKoro ynacTOK o6caAHOfl ko/iohhw. Hocne 3Toro co- 

MMeroiMero KOHMHecicyio npnMyio m o6pdTHyto 20 3AaK>T unpicy/iflUMK) npoMUBOMHon kmakoctm 

Hanpas/iniomyK) Kopnyca 1. Ha Hapyxnoft no- b CKBajKMHe. KOTopan npoxoAMT Mepe3 ocesoft 

oepxHocTM xoToporo Bbino/iHeH xo/ibueBOki xana/i 13 Kopnyca 1 m noc^e euxoAa W3 Hero 

na3 2. rAe nocneAOBaTenbHO paaMeiueHu um- OMuaaeT poniiKM m cnoco6cTByeT ux oxyiajKAe- 

AMHApuMecKne Ko/ibua, Bepxnee 3 m HM)KHee hmk>. flpw BpamenViM koaohhw 6ypM/ibHwx 

4 % Me*Ay KOTopbiMM ycTanoBACHw c B03Mok- 25 Tpy6 BpaiuaeTcn xopnyc 1 ycrpo&CTBa. npw 

HocTbio Bpamennq BoxpyrcBoert ocu BepxHwvi stom po/imk, HaxoAfliUMftcji bo enaAWHe 12 pa- 

p«A Po/imkob 5 m hvdkhmm p«A po/MKOB 6, CHa6- AwanbHoro na3a 10 Kopnyca (<|>Mr. 4), oxaauaa- 

KeHHWX p33MeU4eHHWMMBBepXHeviMHM)KHeH eTC» npMKaTbIM OAHOBpeMeHHO X CMHTOft 

HacT5ix Ha mx TopuoBwx noBepxHOCTHx BbicTy- CTeHKe o6caAHO« KonoHHbi m Any paAM3/»bHoro 

naMM 7. Me*Ay sepxHMM m hmxhmm p«a3mh 30 na3a xopnyca. B pe3y/ibT3Te nero npowcxoAWT 

PO/ihkob ycTaHOB/ieno cpeAHee uwnMHApuMe- nepexaTuaaHMe po/iwxa no ynoM«HyTWM no- 

cxoe xo/ibuo 8. BepxHee 3, cpeAHee 8 m hmx<- BepxHocT«M o6caAno« ko/iohhw m xopnyca yc- 

nee 4 uMHMHApMMecKHe Konbua BbinonneHbi c TpoflCTaa. B to xce BpeMn po/iMK. 

naaaMM 9 Ha o6pameHHbix APyr k npyry noBep- pacno/io)KeHHwrt c npoTMBononoxHO* CTopo^ 

xhoctpx, rAe pacno/ioxenw BbicTynw 7 ponw- 35 hm xopnyca 1, ynMpaeTcn b HecM»Tyio CTenxy 

kob. Poumkm 5 m 6 ycTaHOB/ieHbi b naay 2 m o6caAHOft ko/iohhw m nepexaTMeaeTcsi qaho- 

paAwa/ibHbix na33x 10 xopnyca. naaw 10 xop- BpeMeHHO no 3T0rt noBepxnocTM m AHy paAM- 

nyca MMeiOT b nonepeMHOM ceMeHMM xopnyca a/ibHoro na3a xopnyca. npn 3tom 

paBHOMepHo n3MeM»K)U4yioc» r/iy6MHy ot bw- HanpaeneHwe nepexaTwaaHwa po^mkob m apa- 

CTynoa 11 k anaAMHSM 12 f\n* paAwa/ibHoro 40 menue, cbp33hhwx c hmmm aepxHero, cpeAne- 

nepeMemeHwji po/imkob. Ko/ibua 3. 4 m 8 ycTa- ro m HMXHero uwiwHApMMecxMx xo/ieu 3. 8 w 4. 

HOB/ienw c B03Mox<H0CTbio BpameHMfl othocm- coBnaAaeT c HanpaBnenweM epameHMA xopnr 

Te/ibHO npOAO/ibHov'i ocm k pnyca. a AnMHa ca 1 ycrpoflCTBa. B npouecce nepexaTweaHMfl 

nasoB 9 xo/ieu a nonepeMHort nnocxocTM xop- ponnxoa no Any paAMa/ibnoro na 3a 10 ohm m3 

nyca paBHa paAwa/ibHOMy nepeMemeHnio po- 45 anaAMHw 12 nepeMemaK)TC» hs BepuiMHy 11 

nMKoa.BxopnyceBwn nnen ocesovi Kanan 13. hto conpoao>KAaeTc» npMHy A MTe/ibHWM bu- 
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.ADMaceHweM po/iMKOD H3 k pnyca noA AertCT- 
BweM oo3HMKa»otuero 6oxoBoro (Bbinpaa/uiK)- 
mero) ycM/iMA. Ilpn bwabmnchmm po/imxob mx 
BWdynw 7 nepeMemaiOTC*? n na3aM 9. koto- 
pwe npeflycMOTpeHw b xo/ibqax 3, 4 m 8. flpn 5 
3tom TpaexTopMfl nepeMeiMCHMfl ocm opatne- 
HMfl (>o/iwk3. nepexaTbiaarcmerocR no HecMA- 

TOfl CTeHKe 06C3AHOft KOnOHHbl. 6yfleT MMCTb * 
BliA OKpyXHOCTM, nOKd33H HOM H3 4>&4T. 4 

cn/ioiiJMOM /lMHMeft, ueHTp KOTopoa cosnaAaeT 10 
c ueHTpoM o6c3aho* ko/iohhw. Ocb xe epa- 
meHMH po/iMxa, nepeKaTWBaiomeroc» nocMfl- 
tom deHKe KonoHHbi m BwnpaonwioiMero ee. 
6yAeT nepeMeiqaTbCfl no napa6o/iMMecxoM 
TpaeKTOpMii, KOTopaa noKa33Ha Ha Towwe <|>m- 15 
rype nyHKTMpnow /iMHMefi. 3to nponcxoAm 
M3-3a Toro, mto ycM/iwe. neoGxoAMMoe A«fl ou- 
npao/ieHMn CMmoro ysacTxa o6caAHOM xo/ioh- 
hm ecerAa Menbuue ycM/iwp, neo6xoAMMoro 
A/ia nepBMMHOMAe(J>opMauniiTOMxe ko/iohhu. 20 
Po/imk. nepexaTbiBai0U4MMCJi no hccmjitom 
CTeHxe o6caAHow ko/iohhm, nepeMemancb M3 
BnaAMHbi 12 Ha eepujMHy 1 1 ah3 paAna/ibHoro 
na3a. OTOAenraeT xopnyc 1 yarpOMCTBa ot ne- . 

CMHTOI* CTeHKM 8 CTODOHy CMATOM. BbJflOH*<e- 25 

Hue po/iMKOB M3 xopnyca npexpaujaercn 
noc/ie AOCTiixeHMfl mmm eepwMH 1 1 Ana pbam- 
a/ibHoro na3a. MaxcMMa/ibnoepaccToaHwe, na 
KOTopoe nepeMeujaeTCH pontfx. Bt>inpaewiK>- 
immm CMRjyK) dew icy o6caAHOM ko/iohhu. 6y- 30 
Aer paBHO cyMMe p3ccto«hmm. Ha KOTopue 
ouAonraK)TCfl M3 Kopnyca ynoMAHyrbiM h npo- 
TMBO/ie)KaiUM» eMy po/mxM. B c/iysae cmatm* 
o6c3AhoA KO/iOHHbi Ha k3xom-to ee ynacTxe no 
eceMy nepuMeTpy Bbinpae/ieHiie koaohhw 6y- 35 
act ocymecTB/iflTbcn HenocpeACTBeHHo sce- 

MM MCTbipbMfl pOAMXaMM. TdKMM 06pa30M, B 

npouecce OAHoro ojGopoTa xopnyca 1 ycrpoM- 
craa BunpaB/ifleTcn yqacTox o6c3ahom xo/ioh- 
hm, paBHww no AiMHe cyMMapHoa BwcoTe 40 
BepxHero m HMWHero p»aob poamxob. fl/ia bu- 
npaBneHun Hn*e/ie*amMx cmwtwx yMacTKOB 

06c3AH0ft KO/IOHHU yCTpOMCTBO A0nyCK3K)T M 

noBTop«K)T onncaHHbie onepannn. 

45 

n p h m e p. flonycTMM o6caAHa» xonoHHa 
AMaMeTpoM 299 mm (Mapxa cTa/m K, To/iujMHa 
CTeHKM 12 mm) CMHTa Ha r/»y6nHe 3000 m. fl/w 
Tpy6 Taxo* npoHHocTM Hapyacnoe AaaiieHMe. 
npn kotopom HanppxceHtie b Te/ie Tpy6w aoctm- 50 
raeT npeAe/ia TexyMecTM. pasHo 130 xrc/cM 2 . 

3T0 3H3MMT, MTO AA* CMflTMfl 06C3AHblX KO/IOHH 

yxa33HHOrt npoHHocTM AOCTaTOMHo HapyxcHoe 
Aae/ieHwe nop»A»ta 130 kHz/cm 2 .^* Bbinpaa- 
neHMA Taxwx xo/iohh Tpe6yeTc« Taxxe Aas/ie- 55 
Hwe (m/ih 6oxoBoe Bbinpaanniomee ycwnwe) a 
npeAC/iax 130 xfc na xaxAbii^ KaaApaTHua 
caHTMMeTp KOHTaxTa pa6oMero 3/ieMeHTa (b 
A3hhom cnynae po/imxob ycTpowcTaa co cms- 

TOM CTeHKOM 06C3AH0M KOAOHHbl. 



YcTpoMCTBO cnycxacTCP Ha r/iy6wny 3000 

M H3 6ypM/lbHOM KO/IOHHe AM3MeTpOM 140 MM 

(Mapxa CTa/iM K. to/iimmh3 ctchkm 10 mm). Dpn- 
BeAeHHWM Bee 1 nor. m TaxoPt xo/iohhw paBen 
Pnp - 38,8 xTc/m, npe/xen TexyMecTM (hex 52 
5000 xrc/cM 2 . 

Bee aceii 6ypM/ibHOM ko/iohhw 6yAeT 

P = 38.8 -3000= 116400 xrc. 

FlpM K03<f)(J>MUMeHTe 33nac3 npOMHOCTH 
K = 1.3 

"Aon. jp j-j- = 3846 xT c/cm z 

(7 np = /f^+3r?ac : (1) 



Sce«i.ipy6bi 
. SceM.Tpy6w — 40.7CM 2 .* 

«7h= 1^0 = 2860 kFc/cm 2 . 
MoMeHT conpoTMBneHM» xpyseHMio 



n - O 
16 



*( Wx 4 ): 



^^d -0.12 _ OPR 

rAe Dud - cooTBeTCTBeHHo napy^HbiA m 
BnyTpeHMMft AMaMeTpw 6ypMrtbHot$ ko/iohhm, 
m; 



= 0.000244 m 3 = 244 cm 3 . 
3 r k«c =f/?i P - al : 
V 3 



V 3 

OTxyAa AonycTMMUM momcht, c kotopum 
moxho cxpysMBaTb 6ypM/ibHyx) xonoHHy Ann 
npMBeAeHMA ee bo BpameHne. 6yAeT 

M =W /l&i r2 44 /3846 < -2860 r 
=361 120 Kf 3 . cm -3611 Kf * m. 3 
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Toraa ycM/iwe. aoaHMxaiomee ot aroro mo- 

MCHT3, C0CT3BMT 

°=|=5W = 40573 «•*■ 

2 

rj\e Di - HapyxcHbift ahbmstp Kopnyca yCTpofl- 
ctb3 (MaroiaB/iMBaeTCfl m3 YBT AnaMeipoM 
178 mm), m. 

ripn Bkicoje OAHoro po/iMKa 100 mm. AMa- 

MeTpe 40 MM M BUABMKeHMM K3*AOrO pO/1MK3 

M3 icopnyca yCTpoftCTBa Ha 5 mm n/iomaAb koh- 

T3KT3 Sicoh, PO/1MKOB CO CMflTOV* CTeHKOPl 06" 

caAHoA KonoHHu 6yAeT M3MeHHTbc« ot 1 ao 
145 cm 2 . 

BoKoeoe Bbinpaannioiuee ycunue, co3Aa- 
BaeMoe ycTpowctBOM. pasHo 




9to ycw/ine no Mepe buabvdkchmji ponw- 
kob M3 KdHaBKM Kopnyca vcTOoftCTaa 6vneT 

M3MeHflTbC» OT 40573 AO 280 kI"c/cm 2 .mto 

3H3MMTe/ibH0 npeBOCxoAMTycM/iMe, Heo6xoAM- 
Moe A/ifl BbinpaB/ieHMrt paccMaTpMBaeMofl 

CMflTOfl 06C3AHOA KO/IOHHbl. 




(pup.2 



cd o p m y n a M3o6peTeHHP 
YcrpofiCTBO a^» BbinpaB/ieMM» oGcsahow 
ko/iohhu, BK/uonaiomee Kopnyc c k hmmcckm- 

MM npflMOft M o6paTHOM HdnpaB/1AK3tUMMH M 

5 KonbuesbtM naaoM Ha HapyxHofl noaepxHo- 
ctm. noc/ieAoaaTenbHo ycTaHOBneHHbie b 
KOAbueaoM naay xopnyca xo/ibua c naaaMH Ha 

B33WMHO 06paiAeHHWX nOBepXHOCTHX, ycTa- 

HOB/ieHHue Ha xopnyce Me>KAy KO/ibuaMM c 
10 603MOX(HOCTbK) BpameHM* po/iMKM c Bucryna- 
mm b Bepxnew m HMwnefl 4acT«x. pacno/ioxeH- 
HbiMM b na3ax KO/ieq. OT/iMMatouieeca 

TeM. STO. C Ue/1bK) nOBbllUeHMfl H3A6XHOCTM 

pa5oTU ycTponcTBd aa cmct npeAOTBpsmeHMp 
15 ero 3ax/»MHMB3HMfl b cxBaxMHe npn OAHOBpe- 

MeHHOM 3K0H0MMM 3Hepf0pecypC0B 33 CMeT 

d6ecneHeHM«yMeHbUjeHMflxpyTfliueroMOMeH- 
Td, Ha napywHow noaepxHOCTM xopnyca bu- 
no/iHeHW paAManbHbie na3U. MMewiMMe b 
20 nonepeMHOM ceneHUM Kopnyca pasHOMepno 
M3MeHfltomy»ocfl rny6MHy j\nn paAMa/ibHoro 
nepeMeiqeHMfl po/imkob, npMMeM po/imkm paa- 
MeiueHbi a paAMa/tbHbix na3ax xopnyca c 
B03M0)KHOCTbio paAMa/ibHoro nepeMeme- 

25 HMfl. KO/lbUa yCT3HOBneHW C 803M0XH0CTbK> 
BpameHMfl OTHOCMTe/lbHO npOAO/lbHOM OCM 

Kopnyca. a A^MHa na30B xo/ieu b nonepeMHofl 
nnocKOCTii Kopnyca paana ae/iMMMHe pdAua/ib- 
Horo nepeMeiAeHMJi po/imkob. 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 



[figure under first page of columns 1 and 2] 

[see Russian original for figure] 



A 
B 



A 
B 



Fig. 1 
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[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 



Page 3 



1663180 



1663180 
4 



The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re i 
= 38.8 kgffm, the yield stress is <j y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.83000 = 116,400 kgf. 

For a safety factor K = 1 .3 

o y 5000 
K " 1.3 

p 

; 

^pfpe cross stfon 
Spi/re crays section ~ 40.7 crn^ ; 

116400 , 
a„ = 4Q7 = 2860 kgf / cnf . 

The torsional moment of inertia is 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

W= (i-0.86rj= 



From(l) 



16 

= 0.000244 m 3 = 244 cm 3 . 

Or 2 -„ 2 rr 2 ■ 



T 



"° W -\ 3 



2 « 2 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



M = wj^^- =244^ 



384#-286tf 



3 

= 361 120 kgfcm = 361 1 kgf-m. 
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Then the stress arising from this torque is 



M 3611 



= 4G573kgf. 



Dj 0.089 
2 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. ^ 



tra'gHenirg 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs m the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 



A— A 



[see Russian original for figure] 
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Fig. 2 
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Fig. 3 
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